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[57] 


ABSTRACT 


A rear side of an operator's cabin body is resiliently sup- 
ported by a rubber mount, and a front side of the operator's 
cabin body is resiliently supported by a spring mount, of 
which a spring constant is set to be smaller than that of the 
rubber mount. Accordingly, a vibration transmissibility of 
pitching transmitted from a revolving frame to the operator's 
cabin body can be kept small, and pitching is damped by an 
oil damper which constitutes the rubber mount. Further, 
bounce and rolling transmitted to the operator's cabin body 
are converted into pitching for attenuation of vibration. 

6 Claims, 12 Drawing Sheets 
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WORK MACHINE WITH OPERATOR'S mission of vibrations to the operator's cab through the 

CABIN cushioning support means. 

However, since neither the parallel link mechanism nor 

TECHNICAL FIELD the torsion bars have functions to attenuate vibrations, it is 

.... 5 difficult to damp the transmission of vibrations to the opera- 

This invention relates to a working machine which is ^ cab by means q£ tfae parallel mec hanism and torsion 

provided with an operator's cab, for example, like hydraulic bars Consequent i y> t h ere still remains a problem that the cab 

power shovels, and more particularly to a working machine b ^ c ^ b<j pu{ ^ resonance on the sup p 0 rt frame to 

with an operator's cab, which is provided with means for d6teriorate tn6 amenity of the working space within the 

damping transmission of vibrations from a working machine 1Q operator . s cab ^ well as the operationability of control 

body to the operator's cab. levers which are provided in the operator's cab. 

BACKGROUND OF THE INVENTION DISCLOSURE OF THE INVENTION 

Generally in a working machines which is provided with In view of the above-mentioned problems of prior art 
an operator's cab, for example, as in the case of hydraulic is working machines, it is an object of the present invention to 
power shovels or the like, a box-like body of an operator's provide a working machine with an operator's cab, which 
cab is mounted on a support frame of a working machine can efficiently damp transmission of vibrations from a 
body, and a cushioning support means is located between the support frame to the operator's cab to improve the amenity 
box-like cab body and the support frame to damp transmis- of the operator's cab to a marked degree, 
sion of vibrations from the support frame to the operator's 20 in order to solve the above-mentioned problems, the 
cab. By suppressing transmission of vibrations to the cab present invention can be applied to a working machine 
body, including vibrational excavation reaction forces which which is provided with an operator's cab, and which basi- 
occur during ground excavating operations and vibrations cally includes a support frame, a cab body mounted on the 
which occur while the machine is in travel on the ground support frame, and a cushioning support means provided 
surface, the cushioning support means of this sort contribute 25 between the cab body and the support frame to damp 
to prevent degradations in amenity of the operating space transmission of vibrations from the support frame to the cab 
within the cab and in operationability on the control levers body. 

which are provided in the operator's cab. According to a feature of the construction employed by 

As for conventional working machines of the sort which the present invention, the cushioning support means corn- 
are equipped with an operator's cab, Japanese Laid-Open 30 prises: at least two units of a first anti-vibrational mount 
Patent Application H6-108493 discloses a hydraulic power located in laterally spaced positions under either front or rear 
shovel which is provided with a cushioning support means end portions of the cab body to support the cab body 
consisting of a combination of coil springs compressedly resiliently while attenuating vibrations thereof; a second 
interposed between a support frame and a cab body and oil anti-vibrational mount located under the opposite end por- 
dampers each having upper and lower ends thereof con- 35 tions of the cab body and having a spring member for 
nected to the cab body and support frame. resiliently supporting the cab body with a smaller spring 

The prior art hydraulic power shovel just mentioned constant than the first anti-vibrational mount and an oil 
contemplates to lower the intrinsic vibration frequency of damper for attenuating vibrations of the cab body, 
the cab body by setting a small spring constant for the coil 4Q In the case of the arrangements just described, the spring 
springs and at the same time to lower the vibration trans- member of the second anti-vibrational mount is adapted to 
mission rate from the support frame to the cab body by support the cab body resiliently with a spring constant 
suppressing the resonance through vibration attenuating smaller than that of the first anti-vibrational mount, for 
actions of the oil dampers. providing lower rigidity against forward and backward 

On the other hand, in order to cope with problems which 45 vibrations (pitching) of the xab body. **™WY> « 
would result from the use of coil springs with a small spring becomes possible to suppress the transmission rate of pitch- 
constant, that is to say, in order to prevent the operator's cab ing vibrations from the support frame ^^P^^ 
from being tilted to an excessively large degree in lateral attenuating pitching motions of the cab body by the oil 
directions or in forward and rearward directions on the damper of the second anti-vibrational mount 
support frame due to reductions in rigidity of the support 50 Further, by resiliently supporting the cab body with the 
against vibrations in sideward or lateral directions of the second anti-vibrational mount having a smaller spring con- 
operator's cab (rolling) and against vibrations in forward stant than the first anti-vibrational mount, upward and down- 
and rearward directions (pitching), a parallel link mecha- ward vibrations (bouncing) of the cab body can be substan- 
nism containing torsion bars, is provided between the cab tially converted into pitching movements about the first 
body and support frame thereby to connect them more 55 anti-vibrational mount and ultimately the pitching move- 
rigidly ments can be buffered by the second anti-vibrational mount. 

Nevertheless, in the case of this prior art working machine Further, the above-mentioned first anti-vibrational mount 

with an operator's cab, the parallel link mechanism contrib- functions to support lateral vibrations (rolling) of the cab 
utes to increase the rigidity of the operator's cab against body while attenuating its vibrations, thereby contributing to 
rolling and pitching but as a result vibrations of the working 60 prevent resonance of the cab body as would normally be 
machine can be more easily transmitted to the operator' s cab caused by rolling vibrations. 

during excavating operations or the like. In this instance, the first and second anti-vibrational 

In this instance, the vibration attenuating characteristics mounts of the cushioning support means may be located 
of the oil dampers, which are employed for the cushioning under rear and front end portions of the cab body, respec- 
support means, are determined in such a way as to balance 65 tively. 

with a small spring constant which is set for the coil springs. Alternatively, the first and second anti-vibrational mounts 
Therefore, the oil dampers can efficiently damp the trans- of the cushioning support means may be located in inverse 
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positions namely, under front and rear end portions of the FIG. 6 is an enlarged fragmentary view of a spring mount 

cab body, respectively. etc. shown in FIG. 2; 

In a preferred form of the invention, the first anti- FIG. 7 is an enlarged fragmentary view of the spring 

vibrational mount which is located between the support mount, link mechanism etc. shown in FIG. 2; 
frame and the cab body, is in the form of a liquid sealed-in 5 FIG g ^ a sectional view taken from the direction of 

type rubber mount internally holding a highly viscous liquid arrow VIII — VIII of FIG. 7; 

in a sealed state. FIG. 9 is an enlarged sectional view taken from the 

On the other hand, according to the present invention, it direction of arrows IX — IX of FIG. 7; 

is preferred to provide a link mechanism located in the pj G 10 is a characteristics diagram illustrating the rela- 

vicinity of the second anti-vibrational mount, the link uonsn ip between the vibration transmission rate and fre- 

mechanism being rotatably connected at one end thereof to quency w i m regard to pitching vibration which is transmit- 

the cab body and at the other end to the support frame to tgd frQm support f,. ame t0 operator's cab; 

restrict sideward or lateral vibrations of the cab body on the ^ u ^ & cutaway QUter ^ of a cab body> 
support frame. 15 rotary frame etc . jn a second embodiment of the present 

In the case of the arrangements just described, despite a invention- an d 

drop in rigidity against rolling motions of the cab body ^ fa & view taken from the direction of 

resulting from the use of the second anti-vibrational mount ' xil— XII of FIG 11 

which is adapted to support the cab body resiliently with a arrows 

smaller spring constant than the first anti-vibrational mount, ^ BEST MODE FOR CARRYING OUT THE 

the link mechanism which is located in the vicinity of the INVENTION 

second anti-vibrational mount functions to restrict lateral more 

vibrations of the cab body ^and tc .prevent same from being embodiments with reference 

largely uichned in lateral directions | V ? J accompanying drawings. 

In this instance, the above-mentioned link mechanism >" I1VJ , . A • u c . 

may be constituted by a pair of link members located in 25 Referring ftat to FIGS. 1 through 9, there ; is show, ta firs 

laterally spaced positions between the cab body and the embodiment of the present invention, which is applied to a 

support frame and each having one end thereof connected to hydraulic power shovel. 

the cab body and the other end to the support frame, a In these figures, indicated at 1 is a base carrier, at 2 is a 

connecting member transversely connected between the link swing gear, and at 3 an upper revolving body which is 

members, and a resilient bush inserted at the joint of each rotatably mounted on the base carrier 1 through the swing 

link member with at least either one of the cab body and the gear 2. The upper revolving body 3 includes a revolving 

support frame. frame 4 as its bone structure. 

In the case of the arrangements just described, the con- In this instance, as shown in FIGS. 2 and 3, the revolving 

necting member functions to restrict alternate upward and 35 frame 4 has a center frame 5 which is mounted on the swing 

downward movements which would occur alternately and gear 2, and a cab support portion 6 which is provided on the 

inversely to the two laterally spaced link members when the left-front side of the center frame 5 to support from beneath 

cab body is in rolling vibrations. As a consequence, the link a cab body which will be described hereinafter, 

mechanism contributes to compensate for the rigidity The center frame 5 is constituted by a bottom plate 5A 

against rolling vibrations of the cab body. Besides, trans- 40 which is in the form of a steel plate having an increased 

mission of vibrations to the cab body through the link thickness in center portions thereof, and a longitudinal plate 

mechanism can be damped by the resilient bush members ( n ot shown) which is extended over the bottom plate 5A in 

which are inserted at the joints of the link members with at forward and rearward directions. Further, the cab support 

least either the cab body or the support frame. portion 6 is largely constituted by a couple of transverse 

Further, in a preferred form of the invention, the first 45 beam members 6A and 6B of inversed U-shape in section, 

anti-vibrational mount is arranged to have a spring constant which are extended in the transverse direction, a side frame 

in the range of from 5xl0 5 to 15xl0 5 (N/m) and an attenu- member 6C which is extended in the longitudinal direction 

auon coefficient in the range of from lxlO 4 to 2xl0 4 to connect left end portions of the transverse beam members 

(N-sec/m), while the second anti-vibrational mount is 6A and 6B, a longitudinal beam 6D which is projected in the 

arranged to have a spring constant of said spring member in 50 longitudinal direction on and from the front side of the 
the range of from 4xl0 4 to 10x10" (N/m) and an attenuation transverse beam member 6A in parallel relation with the side 
coefficient of said oil damper in the range of from 2X10 3 to frame member 6C, and a front frame member 6E which is 

6xl0 3 (N-sec/m). extended in the transverse direction on the front side of the 

^r,^ ,„,...„„ transverse beam member 6A to connect the side frame 

BRIEF DESCRIPTION OF THE DRAWINGS ^ fic ^ longitudinal beam member 6D with each 

In the accompanying drawings: other. 

FIG. 1 is a schematic outer view of a hydraulic power Further, the upper revolving body 3 is largely constituted 

shovel incorporating a first embodiment of the present by tbe revo jvi n g frame 4, a machine chamber 7 which is 

invention; provided on the revolving frame 4, an operator's cab 8 

FIG. 2 is a partly cutaway outer view of operator's cab, 60 wn i c h is located in a position on the left-front side of 

rotary frame etc. of the power shovel shown in FIG. 1; machine chamber 7 and enclosed by a cab body 11, a 

FIG. 3 is a sectional view taken from the direction of working mechanism 9 which is located on the front side of 

arrow III — III of FIG. 2; the machine chamber 7 and can be turned up and down in 

FIG. 4 is an enlarged fragmentary view of a rubber mount vertical directions, and a counter weight 10 which is pro- 

etc. shown in FIG. 2; 65 vided on a rear portion of the revolving frame 4 behind the 

FIG. 5 is a sectional view taken from the direction of machine chamber 7 as a balancing weight for the front 

arrows V— V of FIG. 4; working mechanism 9. 


08/29/2002, EAST Version: 1.03.0007 


5,984,036 

5 6 

Indicated at 11 is the cab body which is mounted on top restricted by the movable plate 18, and as a consequence 
of the cab support member 6 of the revolving frame 4, and, attenuating forces are generated against upward and down- 
as shown in FIG. 2, formed in a box-like shape, for example, ward vibrational movements of the cab body 11 by viscous 
by press-forming and welding steel plates. More resistance and drift resistance of the operating oil. 
particularly, the cab body includes a rectangular top wall s j Q tnjs instance, for example, the spring constant in the 
portion 11A which is extended in the longitudinal direction -vertical direction of the rubber mount 13 is set approxi- 
of the working machine, a front wall portion 11B which is mate iy a t 5xl0 3 to 15xl0 5 (N/m), and attenuation coefficient 
angularly bulged out to the front side in its middle portion, fa ^ rOTdma tely at lxl0 4 to 2xl0 4 (N-sec/m). 
a rear wall portion 11C located on the opposite side from the ^ m ^ 
front waU portion UB, and ngh. and left side walT portions 1Q ^ embodiment ^ ^clanti-vibrational molm ^ l0 
11D (only one side wa 1 portion 11D is shown m the cushioning support means along with the above- 
drawings). A floor panel 12 which forms part of the opera- fc ^ ^ embodiment 
tor's cab is fixed on the lower _side of the cab body 11 * m m ^ 
through floor support bracked 11E. Aseat to be occupied by > J positionslnder front portions of the cab 
an operator and a number of control levers for operating the 15 * 11 

working mechanism 9 are provided internally of the cab v • . 

body 11 (although not shown in the drawings). As shown in FIG. 6, each spring mount 23 includes a coil 

Denoted at 13 are liquid sealed-in type rubber mounts *P™g 24 which resiliently supports the cab body 11 and an 

which are employed in this embodiment as first anti- oil damper 25 which is positioned centrally of the coil *P^S 

" . , ... ,, ,•.„,!,„ „,hhnj„ii 24 to attenuate vibrations of the cab body 11. The coil spring 

vibrational mounts for resiliently supporting the cab body 11 20 ^ lu * . . , , , , 1 , ■ , „ . „ 

. . „ , . r ;■ zu 24 is comoressedlv interposed between a rod-side spring 

on the revolving frame 4 and at the same time for attenuating « a ™ , r e, 

, Z . * ™ i„ ~f „,Ki,»r m «,,nic n lrP nmviHpH in retamer 25A and a cylinder-side spring retamer 25B which 

its vibrations. A couple ot rubber mounts li are provided in ; ,. ™ ° ■ «.,„„. „r»u» 

: „ , .f. , „ „ f( u„ „„uu^„ are provided on the oil damper 25. The spring constant ot the 

laterally spaced positions under rear portions ot the cab body "7 . ... ^ ,^ , . , . u , _ 

' F F r coil sprmg 24 is set at a value which is considerably smaller 

, , ra . . than that of the above-described rubber mount 13, for 

AsshowninFIGS^4and5 eachoneo the rubber mounts 25 approximately at a va i ue in the range of from 

13 includes a blind-bottomed cylindrical casing 14 with a J ^ 4 ^ atte nuation coefficient of the oil 

flange 14A around the upper end thereof a resilient member I J oximate , at , vahle m the 

16ofmbberorthel&ewhichisfixedlyfittedinandoverthe P from 2><10 3 tQ ^jqb^^j. 

cylindrical casing 14 in such a way as to close the upper side & . - . ., . , ,1 
of the cylindrical casing 14 in the fashion of a lid or plug, 30 u . J* b °" om 5° d ° f the °il damper 25 * mounted on a 

defining a closed attenuation force generating chamber 15 bifurcated bracket 26 on the frame side, which , is bolted t0 

within fhe cylindrical casing 14, a connecting shaft 17 which the front frame portion 6E of the cab support portion 6 

is securely anchored in the resilient member 16 in its lower through a pin 27 to permit rocking motions in forward and 

end portion centrally of the cylindrical casing 14 and pro- rearward directions. The top end of the 01 damper 25 is 
vided with a male screw portion 17A on its upper end 35 s »PP° rted on a , re f'l* °^ f S u! 

portion, and a movable plate 18 which is securely fixed on of the operator's cab, wtach is bolted to the lower s de of the 

a lowe end portion of the connecting shaft 17 within the floor panel 12 of the cab body 11, through a pm 29 to permit 

attenuating force generating chamber 15 and provided with K**ing movements in the forward and rearward direcnotu, 

bored oil holes 18A in its top wall portions. A highly viscous Thus, through the coil spring 24 which is compressed and 
operating oil such as silicon oil, for example, is sealed in the 40 stretched according to the magnitude of vibrations of the cab 

attenuating force generating chamber 15. body 11, the spring mounts 23 can resiliently support the cab 

The cylindrical casing 14 of the rubber mount 13 is fitted body 11 on the revolving frame 4, with a smaller spring 

in an opening 19 which is formed in the transverse beam constant than the above -described rubber mounts 13 while 

member 6B of the cab support portion 6, and has its flange attenuating the vibrations of the cab body 11 by the oil 

portion 14A securely fixed on the upper side of the trans- 45 dam P ers 25. 

verse beam member 6B by means of bolts 20. The connect- Designated at 30 is a link mechanism which is located in 

ing shaft 17 is securely fixed to the cab body 11 by threading the vicinity of the sprmg mounts 23 and between the cab 

a nut 21 on its male screw portion 17A which is passed support portion 6 of the revolving frame 4 and the cab body 

through the floor panel support brackets 11E and floor panel 11. As seen in FIGS. 7 and 8, the link mechanism 30 is 
12 The reference numeral 22 indicates a stopper which is 50 constituted by a pair of link plates 31 which are extended in 

provided between the connecting shaft 17 and the floor panel parallel relation with each other in the longitudinal direction 

12 In order to prevent the resilient member 16 from being of the working machine and spaced apart from each other in 

deformed beyond a limit of its resiliency, the stopper mem- the lateral direction, a connecting pipe 32 which connects to 

ber 22 is abutted against the upper side of the cylindrical the link plates 31 in the lateral direction, and resilient bushes 
casing 14 when the resilient member 16 is deformed to a 55 38 which will be described hereinafter, 

large degree by vibrations of the cab body 11. The link plates 31 have the respective fore ends rotatably 

The rubber mount 13 functions to support the cab body 11 connected through resilient bush 38 and connecting pin 35 

resiliently on the revolving frame 4 through the resilient to brackets 34 on the side of the operator's cab which are 

member 16 which undergoes elastic deformations according securely fixed to the lower side of the floor panel 12 through 
to the magnitude of vibrations of the cab body 11. In turn, 60 screw sheets 33. Rear ends of the link plates 31 are also 

according to the extent of elastic deformations of the resil- rotatably connected through a connecting pin 37 to bifur- 

ient member 16, the movable plate 18 is moved up and down cated brackets 36 on the side of the frame which are 

within the attenuating force generating chamber 15, thereby securely bolted to the transverse beam member 6Aof the cab 

causing the operating oil to flow up and down within the support portion 6. 

attenuating force generating chamber 15 through the oil 65 Thus, in cooperation with the rubber mounts 13 under rear 

holes 18A and peripheral edges of the movable plate 18. At portions of the cab body 11, the link mechanism 30 functions 

this time, the flow of highly viscous operating oil is to determine the position of the cab body 11 on the revolving 
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frame 4 in forward and rearward directions as well u , in j^g^^^ffi^SS 
lateral directions or in rightward and leftward directions of ^^^^ the £, nt g side of the cab body 11, 

^EtSSSS- 30 permits vertical vibration ^^^,211X2 
(bouncing) of the cab body on the revolving frame 4 but it 5 rear side of the ca b bodyu. ^ >P * ion 

tolling) on the revolving frame 4. Consequently, the link 2 3. . 

mechanism 30 contributes to increase the rigidity against Further> m MSe vertica i vibration (bouncing) occursto the 
rolling motions of the cab body 11. io C ab body 11, the bouncing movements of the cab body 11 

Indicated at 38 are resilient bushes which are provided at caQ be convcrt6 d into pitching movements about the rubber 

the pivotal joints of fore end portions of the link plates 31 mQunts 13 because the spring mounts 23 have smaller 

with the brackets 34 on the side of the operator's cab. As rigidity M compar6d with the rubber mounts 13. 

shown in FIG. 9, the resilient bushes 38 are each constituted itchin vibrations are cushioned by the spring 
by outer and inner sleeves 38A and 38B of steel material 1$ mom ^ 2 3 as described hereinbefore, ultimately the bounc- 

and a rubber bush 38C sandwiched between the outer and rf ^ cab body u can also be r6 duced in a secure and 

inner sleeves 38A and 38B around the entire unci r and outer mann6f 

peripheries thereof. In this instance, the rubber bush 3» is ^ n ^ ^ body n fe put fa i ateral vib rations 

forcibly fitted and securely inserted in a fitting hole - m) on the revo l v ing frame 4, such rolling vibrations are 

which is formed in the bracket 34 on the side of he 2Q v ^ ^ ^ rigidity by me mbha mounts 13 

operator's cab. Fore end portions of the link plates 31 or me ^ ^ ^ portions of the cab body 11. 

link mechanism 30 are connected to the brackets 34 or, he rf ^ , or , s cab ^ 

side of the cab body through the conncchng pins 35 which At this ^ P 23 with smaller 

are forcibly fitted in the inner sleeves 38B of the respective ^^^^^JJ^w 0 f its relatively 
resilient bushes 38. , s „ , hp 25 small spring constant as compared with that of the rubber 

THUS, by the insertion of the resilien bushe 38 at the ^ & In the ^ mecha nism 30, which is 

pivotal joints of fore end portions of the link plates 31 ^witn m mounts 23> has a palr of 

the respective brackets 34 on the side of the cab body J^™^ ^J^, J h e Ich other rigidly by the 

vibrations of relative high frequencies as would result in . 32 According iy, the Unk mechanism 30 

generation of resounding noises in the operator s car. . are 3Q sup p r essthe upward and downward movements 

prevented from being transmitted to the cab body 11 from ^ ^ ^ subjectod alt6rnat6 i y an d 

the revolving frame 4 through the link mechanism 30. uvecxly to each other when the cab body 11 is in rolling 

In operation of the hydraulic power shovel incorporating vibrations and as a resu lt to improve substantially the 

the above-described construction according to the embooi- ^ vibrat i ons i n front portions of the cab 
ment of the present invention, transmission of vibrations to 35 & ^ 

the cab body 11 is damped out in a manner unique to the ^ ^ vibrations of the cab body 11 can be 

present invention as explamed below in greater detau. support ed with large rigidity by the combination of the 

Firstly, when the working machine is put in travel or in jv^ mounts J3 md ^ mechan ism 30, thereby securely 

operation, vibrations of the base carrier lor vibrations ot trie ^ the cab body u from being tilted largely in 

working mechanism 9 are transmitted to the cab body 11 40 di f ections t0 such a degr ee as to interfere with the 

through the revolving frame 4, causing the cab body 11 to wQrkin mechanism 9 or other nearby structures, 

vibrate in the forward and rearward directions (pitching). » M me resilient member J6 0 f the rubber mounts 

Under these circumstances, the front side of the ; cab body ^11 • defor mations according to the magni- 

is resiUently supported by the spring rnounfc > 23 wta± ^have ^ of ^ cab body u , the movable plate 18 

a smaller spring constant than the rubber mounts 13, wh ch 45 attenuating force gener- 

support the rear side of the cab body 11. As a result, the ^J™^^ tQ ate large atten uating forces by the 

pitching can be sustained with smaller rigidity. visC osity of the operating oil. Accordingly, the rubber 

In this connection, it has been known that normally mounts ' 13 can atten uate rolling vibrations of the cab body 

pitching at frequencies of around 10Hz takes place most effec tivelv preventing same from going into greater 

frequency during operation of hydraulic power shovek. 50 ^ r P esul , 0 f resonance. 

Besides, as indicated by the characteristics curve A in the wbich m at 

diagram of FIG. 10, the transmission rate of pitching vibra- h ™,' ™ fa ectiv6 ^ p l at6 s 31 of the Unk 

m c aSsm 3 Vwlth Ye brackets 34 on the part of the cab 

maximum at frequencies of around 10Hz in he case ot a contribute to preclude resounding noises within the 

prior art hydraulic power shovels. In contrast, in the case of 55 ^ by vibrations of relatively high 

a hydraulic power shovel according to the embodiment of opeiato : s cab as ^ y transrnitt6 d from the 

the present invention, the transmission rate of pitching «^ C ' eS J m f ^ the cab body U through the Unk 

vibrations from the revolving frame 4 to the cab body 11 at revolving mm 

frequencies around 10Hz is conspicuously ' '? d ««d ^ indi- by varying the hardness of the rubber bushes 38C 

cated by c^^^^^^^i 6 ° 0 f the Sent bushed 38, it becomes possible to adjust the 

tion transmission rate x used here, in case tne revolving mechanism 30 against rolling vibrations 

frame 4 is in vibration of amplitude a 0 in vertical direction ng d«y of Je hnk : med arnsm g ^ 

and its vibration is transmitted to the «bW»U^ ^tp^^vibnttfaDS of the cab body 11. 

amplitude of a, the vibration transmission rate is expressed ^ ^PP^ ^ tQ ^ embodiment of the 

as -1=3/30. „~«»nt invention the transmission of pitching vibration 
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suppressed to a low level by setting a smaller spring constant vicinity of the spring mounts 23' while rear ends of ^e link 

for the spring mounts 23? which resiliently support front plates 31' are connected to brackets 36^ which are securely 

portions of the cab body 11, as compared with the spring fixed on a transverse beam member 6B of the cab support 

constant of the rubber mounts 13 which resiliently support portion 6'. Sundarly, the link plates 3r are connected with 

rear portions of the cab body 11. In addition, pitching of the 5 each other by a connectmg pipe 32 . Thus, in cooperation 

cab body 11 can be attenuated effectively by vibration with the rubber mounte 13 which are located under front 

attenuating actions of the oil dampers 25 which are provided portions of the cab body 11' the link mechanism 30 deter- 

nn the snrimr mounts 23 mines the position of the cab body 11' on the revolving frame 

m Z^Z^^«»»c***n«n* * in longitudinal and transverse directions of the working 

substantially converted into pitching vibrations about the 10 machine. 

rubber mounts 13, and ultimately the rolling vibrations are In this second embodiment with the arrangements as 

damped by the spring mounts 23. As a result, bouncing described above, the spnng mounts 23' which support rear 

vibrafonsof the cab body 11 can also be reduced. portions of the cab body IT is arranged to have a smalle 

Tnus, the amenity within the operator's cab 8 as well as spring constant than the nibbe. : mounte > 13 ^"^Wg 

the onerationability of control levers which are installed in 15 front portions of the cab body 11 , thereby suppressing the 

toe operationaDiiiry oi conum ' considerable pitching vibration transmission rate from the revolving 

the operator s cab 8 can be improved to a considerable P ^ K ^ ^ ^ ^ u , ^ ^ 

gree " „„,•,_•, . j • .u vibrations of the cab body 11' in a secure and reliable 

Moreover, the hnk mechanism 30 winch « located u . the ons o ^ ^ ^ 

vicinity of the left and right spnng mounte 23 contabutes to ^ ^ ^ ^ ^ ^ 

compensate for small rigidity of the spnng mounte 23 in P ^ u , can be att6nuated V6fy 

supporting rolling vibrations of the cab body 11. Namely, . - 

rolline vibrations of the cab body 11 can be supported by the ettec rve y. ...... - . >. - . h „j„ 

rubbe! mounts 13 and link mechanism 30 with larger rigidity Further, the vertical ^^^"^^"J^ 
to prevent the cab body 11 from being tilted largely in lateral IT can be converted substantially into pitching vibration 

Srecfcns, for example, to such a degree as to interfere with 25 about the rubber mounts 13' because me rigidity of support 
the working mechanism 9 or other structures. by the spring mounts 23' is smaller than hat of toe rubbe 

spring mounts 23 and link mechanism 30 as described 30 ^seabed hereinbefore. 

above it becomes possible to simplify the construction of Furthermore, in case the cab body 11 is put in vibrations 

the operator's cab 8 as a whole and to cut the production in lateral directions (rolling) on the reyo ving frame 4 such 

cost for example, as compared with a case where the cab rolling vibrations can be supported wnh large rigidity by the 

body is supported by spring mounts 23 and a link media- 3J rubber mounts 13' which are provided under front portions 

nism 30 in both front and rear portions thereof. of the cab body 11 . 

Referring now to FIGS. 11 and 12, there is shown a At this time, although the spnng mounts 23 1 which 

second embodiment of the present invention. In the follow- resiliently support rear portions of the cab body 11 have 

ing description of the second embodiment, those component smaller rigidity against rolling vibrations, the hnk mecha- 

parts which are identical with the counterparts in the fore- 4Q nism 30' which is provided in the vicinity of the spnng 

going first embodiment are designated simply by apostro- mounts 23' has a pair of link plates 31 rigidly connected 

phized conesponding reference numerals to avoid repeti- with each other by the connectmg pipe 32 to substantia^ 

tions of the same explanations. enhance the rigidity against rolling in front portions of the 

In these figures, indicated at 41 is an operator's cab cab body 11', thereby suppressing the alternate upward and 

employed in fhis second embodiment, having an cab body 45 downward movement which wou d ^J*™*^ 

11' resiliently supported on a revolving frame 4' by a hnk plates 31' when the cab body 11 is in rolhng vibrations^ 

cushioning support means including rubber mounts 13', As a result, rolling of the cab body 11' can be supported 

spring mounts 23' and a link mechanism 30' in the same with large rigidity by the left and nght rubber mounts 13 and 

manner as the operator's cab 8 in the above-described first the link mechanism 30' in a secure manner, preventing the 

embodiment. However, this embodiment differs from the 50 cab body 11' from being largely tilted in lateral directions to 

first embodiment in that it is arranged to support front interfere with the working mechanism or other part of the 

portions of the cab body 11' by rubber mounts 13' and rear working machine. 

portions of the cab body 11' by spring mouDts 23' and link Although the spring mount 23 is provided in two laterally 

mechanism 30'. spaced positions between the cab body 11 and the revolving 

In this instance, the rubber mounts 13' are mounted in 55 frame 4 in the above-described first embodiment, it is to be 

laterally spaced positions on a front frame member 6E' of a understood that the present invention is not restneted to the 

cab support portion 6' through spacers 42 to support front particular arrangements shown. For instance, there may be 

portions of the cab body 11' resiliently with large rigidity. employed a single spring mount 23 or three or more spnng 

The spring mounts 23' are mounted in laterally spaced mounts 23, if desired. Further, instead of the combination of 

positions on the revolving frame 4' through L-shaped brack- 60 coil spring 24 and oil damper 25 as shown in the first 

ets 43 which are securely welded to a center frame 5' of a embodiment, the spring mount 23 may employ other spnng 

revolving frame 4' and a side frame member 6C of the cab means like a leaf spring in combination with the oil damper 

support portion 6', respectively, to support rear portions of The same applies to the second embodiment described 

the cab body 11' resiliently with small rigidity. above. 

Further with regard to the link mechanism 30', front ends 65 Further, regarding the resilient bush 38, the present inven- 

of link plates 31' are connected to brackets 34' which are tion is not restricted to the particular arrangements shown in 

securely fixed to the lower side of a floor panel 12' in the connection with the first embodiment where the resilient 
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bush 38 is inserted at the joint of each link plate 31 of the 
link mechanism 30 with the bracket 34 on the side of the cab 
body 11 which is securely fixed to the floor panel 12 ot the 
cab body 11. For example, the resilient bush 38 may be 
inserted at the joint of each link plate 31 with the bracket 36 
on the side of the frame, which is securely fixed to the 
transverse beam member 6Aof the cab supporting portion 6 
Alternatively, the resilient bush 38 may be inserted at both 
of the joints of each link plate 31 with the bracket 34 on the 
side of the operator's cab and the bracket 36 on the side of 
the frame. The same applies to the second embodiment 
described above. 

On the other hand, the cab body 11 is formed in a box-like 
shape in the first embodiment, having an operator's seat 
enclosed by wall or panel members on all sides, including 
top wall portion 11A, front wall portion 11B, rear wall 
portion 11C and lateral or left and right wall portions 11D. 
Needless to say, the present invention is not particularly 
restricted to the operator's cab of this sort. For example, the 
cab body may be constituted simply by a canopy-like roof 
hanging over an operator's seat. Similarly, the same applies 
to the second embodiment. 

Furthermore, it is to be understood that the present 
invention is not restricted to hydraulic power shovels as 
shown in the foregoing embodiments, and can be similarly 
applied to other working machines with an operator's cab, 
for example, working machines such as wheel loaders, 
hydraulic cranes etc. 

Industrial Applicability 30 
As clear from the foregoing particular description, 
according to the present invention, arrangements are made to 
support either front or rear end portions of a cab body 
resiliently by a first anti-vibrational mount and to support the 
opposite end portions of the cab body by a second anti- 
vibrational mount with a smaller spring constant than the 
first anti-vibrational mount, thereby providing smaller rigid- 
ity against pitching vibrations of the cab body. This makes 
it possible to suppress the transmission rate of pitching 
vibrations from the support frame to the cab body. Besides, 
pitching vibrations of the cab body can be effectively 
attenuated by oil dampers of the second anti-vibrational 
mount. 

In addition, by the use of the second anti-vibrational 
mount which is arranged to support the cab body resiliently 
with a smaller spring constant than the first anti-vibrational 
mount, bouncing vibrations of the cab body can be substan- 
tially converted into pitching vibrations about the first 
anti-vibrational mount, while buffering the pitching motions 
by the second anti-vibrational mount. 

Further, resonance of the cab body can be prevented by 
the first anti-vibrational mount which is arranged to support 
rolling of the cab body while attenuating its vibrations. 

As a result, the amenity of the operator's cab can be 
improved to a marked degree, not to mention improvements 
in operationability of various control levers which are pro- 
vided in the operator's cab. 

Further, according to the present invention, a link mecha- 
nism is provided in the vicinity of the second anti- 
vibrational mount to restrict lateral or sideward vibrations ot 
the cab body on the support frame. Therefore, despite a drop 
in rigidity against rolling vibrations of the cab body, which 
might result from the use of the second anti-vibrational 
mount adapted to support the cab body resiliently with a 
smaller spring constant than the first anti-vibrational mount 
the link mechanism functions to restrict lateral vibrations of 


the cab body. Accordingly, it can securely prevents the cab 
body from being tilted largely in lateral directions to such a 
degree as to interfere with the working mechanism or other 
structures. . 

Furthermore, according to the present invention, the link 
mechanism is constituted by a pair of link members each 
having one end thereof connected to the cab body and the 
other end to the support frame, and a connecting member 
securely connecting the two link members. Therefore, when 
the two link members are caused to move alternately and 
inversely in upward and downward directions due to rolling 
of the cab body, the connecting member functions m such a 
way as to offset the upward and downward movements of 
the two link members. As a consequence, the link mecha- 
nism compensates for the rigidity of the second anti- 
vibrational mount against rolling movements, supporting the 
cab body in a stabilized state on the frame. 

Moreover, the resilient bush, which is inserted at the joint 
of the link member with at least either the cab body or the 
support frame, can effectively damp transmission of vibra- 
tions of relatively high frequencies to the cab body through 
the link mechanism to reduce generation of resounding 
noises within the operator's cab. 

We claim: . 
1 A working machine with an operator s cab, having a 
support frame, a cab body mounted on said support frame 
and a cushioning support means provided between said cab 
body and said support frame to damp transmission ot 
vibrations from said support frame to said cab body, 
said cushioning support means including at least two units 
of a first anti-vibrational mount located m laterally 
spaced positions under one of front or rear end portions 
of said cab body to support said cab body resiliently 
while attenuating vibrations thereof, and at least two 
units of a second anti-vibrational mount located in 
laterally spaced positions under the other of said front 
or rear end portions of said cab body to support said cab 
body resiliently while attenuating vibratins thereof, 
characterized in that: 

said first anti-vibrational mount is located between said 
support frame and said cab body, and constituted by 
a liquid sealed-in type rubber mount internally con- 
taining a highly viscous liquid in a sealed state; and 
said second anti-vibrational mount is located between 
said support frame and said cab body, and constituted 
by a spring for resiliently supporting said cab body 
and an oil damper for attenuating vibrations of said 
cab body, said spring of said second anti-vibrational 
mount having a smaller spring constant than that of 
said first anti-vibrational mount. 

2 A working machine with an operator's cab as defined 
in claim 1, wherein said first and second anti-vibrational 
mounts of said cushioning support means are located under 
rear and front end portions of said cab body, respectively. 

3 A working machine with an opertor's cab as defined in 
claim 1 wherein said first and second anti-vibrational 
mounts of said cushioning support means are located under 
front and rear end portions of said cab body, respectively. 

4 A working machine with an operator's cab as defined 
in any one of claims 1, 2 and 3, further comprising a link 
mechanism located in the vicinity of said second anti- 
vibrational mount, said link mechanism being rotatably 
connected at one end thereof to said cab body and at the 
other end to said support frame to restrict sideward or lateral 
vibrations of said cab body on said support frame. 

5 A working machine with an operator's cab as defined 
in claim 4, wherein said link mechanism comprises a pair of 
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link members located in laterally spaced positions between 
said cab body and said support frame and each having one 
end thereof connected to said cab body and the other end to 
said support frame, a connecting member transversely con- 
nected between said link members, and a resilient bush s 
member inserted at the joint of each link member with at 
least either one of said cab body and said support frame. 

6. A working machine with an operator's cab as defined 
in any one of claims 1, 2 and 3, wherein said first anti- 
vibrational mount is arranged to have a spring constant in the 


14 


range of from 5x10 s to 15xl0 5 (N/m) and an attenuation 
coefficient in the range of from lxlO 4 to 2xl0 4 (Nsec/m), 
while said spring of said second anti-vibrational mount is 
arranged to have a spring constant of said spring member in 
the range of from 4xl0 4 to 10x10" (N/m), and an attenuation 
coefficient of said oil damper in the range of from 2xl0 3 to 
6xl0 3 (N sec/m). 
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